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ELECTRICAL ATTRACTIONS.
[ART. 413
rods are removed and each cylinder is occupied by the electricity of the rod which was within its conducting matter. Secondly, the cylinders may be separate hollows in an infinite conducting medium, or one cylinder may contain the other with the conducting medium between their surfaces. In these two cases the rods are not removed; each cylinder is occupied by electricity equal in quantity but opposite in sign to that of the rod within the nearest non-conductor.
411. Ex. AT) infinite conducting cylinder of radius a is placed with its axis parallel to an uninsulated conducting plane and at a distance c from it. The cylinder is maintained at potential F, prove that the charge (m) per unit of length
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Prove also that the surface density at any point
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of the cylinder is proportional to the distance from the plane. [Coll. Ex. 1880.] Prove also that the mutual attraction between the cylinder and the plane is
w2/(c2 - a*)*.                                                                                 [Math. T. 1888.]
[Let the points A, B (through which the rods pass as described in Art. 407) be
so placed that the plane bisects their distance apart at right angles.   Both the
plane and the cylinder are then level surfaces of the two rods.]
412.    Electricity on planes.    To find the distribution  of electricity on an uninsulated infinite plate when  acted on by a quantity E of electricity collected into a point B at a distance h from the plate.
Draw BM perpendicular to the plate and produce it to C so that MO = BM.    The surface of the plate is then a level surface of zero potential of E placed at B and — E at (7.
The surface of the plate may be regarded as a sphere of infinite radius enclosing conducting matter on the side (7. The electricity ( — E) will then be in equilibrium if distributed on the surface so that 4?rp is equal to the normal force at Q due to the electrical points measured towards the non-conductor. We
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where r = BQ. The total quantity of electricity on the surface is — E. We obtain the same results by inverting the sphere described on BM as diameter.
413.    Ex. 1.    Show that half the whole electricity on the infinite plate is comprised within any right cone whose vertex is at the influencing point B and whose semi-angle is 60°.
Use the theorem 47rQ = SJ2u, Art. 396. It also follows that all areas on the plate which subtend the same solid angle at the influencing point contain equal quantities of electricity.
Ex. 2. Prove that the quantity of electricity, on one side of any straight line X drawn on the plate, is Q= -He/ir, where 0 is the angle a plane drawn through X

